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From the Hyglene Institute of Jus

tus-Iiebi .
Professor Dr. med. B. Kemkes, & University, Giessen;

Director.

ALTZRATICHNS CF ZACT=RI AL TOXINS RBRY
THE CONSTITUEXNTS .. OF CHAMOMILE AND
HORSERADISH

Lch Communication by Manfred Kienholz

VI. Stuly o” the Question of the Conversion of Iethallv Acting
aoayiccoceil Toxin into Toxoid under the Action of Chamomiles
arnd ﬂo“seracLsn Constituens

If we visualize and 1llustrate the structure of a toxin,

ve can find a way to detoxicate 1t. It is generally believed
tokay trhat a toxin consists of a toxophore and a haptophore group.
ne toxophore group, as its name implies, 1s responsible for the

toxiciuy, wnile the haptophore group 1is responsible for anchoring
the toxin in the organisms.

Tae possibilitlies for rendering a toxin harmless would,
accordingly, consist, first of all, in destroying both the toxg-
paore and the napuopnore group. Secornd, the toxin could be de-
prived of its toxicity through the destruction of the toxophore
part. Its haptophore group would remain intact here and could
cccupt the receptors which are specific for the toxin in the cells.
il we Dblock all receptors by incorporating only the haptophore
Zroup, then the subsequently injected toxin could not become
Tirmly established and would remain ineffective. In other words,
we would, basically, be dealing here with a toxold, that is to
say, & poison or toxin, which had been deprived of its effective=-

. ness but not of its antigenic properties. On the other hand,the

’

tne elfect of a toxin could be eliminated through the destruction
f the haptophore group because a toxin without adherence to
cercain receptors in cells cannot take effect.

3y means of immunization tests, we can prove in the animal
iments, wnether or not the entire toxin complex or only the
nore toxin portion has been destroyed. If we allow, for
nece, formol to act upon an exotoxin for a longer period of
37° ¢ and 1f we inject a quantity, out of this formol-
ixture, wnich earlier had corresponded to a multiple ID
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¢n~o &n animal, the animal will not die. If vie administer to an
1, pretreated in this fashion, several ID's of active,

- = re, mmmw wma cwlemaT a7

the elfect of formol has destroyed the toxophore but not the
haptophore group of the particular toxin. If an animal does not
Gie rignt away after the incorporation of a substance-toxin
mixture, and if it instead dies of the incorporation of the
corresponding active toxin, following a few weeks after the first
injJection, then we must conclude that the substance destroyed the
polson or toxin as a whole.

On the basis of these considerations I mixed the lethally
acting toxin of the staphylococei with various quantities of
chamomilc and horseradish constituents which I “1ad tested and I
kent them at & temperature of 379 C. As scon as the toxin had
been cCetoxicated, I adminlstered it ip. to a series of mice; I
injected 1t in guantities which, before the start of the ex-
periicnt, had corresponded to 5 LD. Then I froze the toxin at a
temperature of 7C° C in order to protect 1t against the further
ction of the chamomile and horseradish constituents; 4 weeks
fser the first 1injection, the mice received the same dose of
he detnxicated lethal toxin of staphylococci, ip. After
nother L weeks, the experimental animals were given 0.5 cm3

en3  of active, lethally acting staphylococel toxin containing
5 ID. A1l animals died at the same time as the control mice.

() I“ ct ™ f"

VII. ©DTiscussion of Experimental Results

The experimental results reveal that chamomile and horse-
adish constltuents inactivate the blood-corpuscle-dissolving
ins of streptococeil and staphylococcel. ~

-r

containing petrolether extract from Flores Chamomlillae are
particulariy important. They detoxicate, for instance, within a
Jew minutes a six~fold quantity of the staphylolysin dose. which
was found in the empyema punctate of patlents revealing a picture
of seriocus staphylotoxicosis.

Wnen it comes ¢o0 action upon Strerztolysin O, the allyl-

& oil, waich makes up about 6% of the horseradish oil, is

> senind the wWater~soluble azulin derivatives and the

etner extracts from chiamomile flowers, The other chamomile
sseradisin constituents likewise are capable of rendering

Na
cical toxin about six weeks after the injectlon of the formscle-

. 2 1 i -~ p
TLET. The ZTLTE L Woaa ST BUTvLve. ACSOTOLNELY, the

Here the water-soluble azulin derlvative and the pro-azulin
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conslderable doses of Streptolysin harmless although only afte
some time.

Since Streptolysin O is inactivated by oxicdation (Neill
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grlfect of the substances examined DYy us in an oxidation procecss
Tizured by them. This was probable also inasmuch as all of our
substances had double-combinations and because 1t 1s known that
oxygen can accumulate next to double-compounds. As the result of
thls, the chamomlle and horseradish constituents could have gained

an activity such as we find it in the organic peroxides (Grad, 91).

In order to answer this question, I first of all zllowed
hydrogensuperoxide (Perhydrol Merck), cyclohexanon, and the
aMMOﬂium alt of guajazulin sulfonic acid in ecual molar concen-

trations to act upsn St reptolysin 0 and upca the allyl-hemolysin

;-‘..,

S the staphylococcei and I compared the detoxicating effect of
these substances. .

Compared to the allyl-hemolysin of the staphylococei, th
azulin derivative was 24 times more cdetoxicating than hydrogen-
superoxide and compared to Streptolysin O it was 12 times more
detoxicating. Cyclohexanon had a detoxicating effect neither upon
streptolysin or upon staphylolysin. -

In order <o determine whether the azulin derivative reveals
& stronger cdetoxicating effect alter contact with oxygen, I mixed.
tne awmmonium salt of the guajazulin sulfonic acid with nhydrogen-
superoxide. The deep-blue azulin derivative began to decome dis-
colored affer nearly two hours following the addition of
hydrogensuperoxide; 1t was bright violet after 12 nours ané it
was colorless afier 24 hours; after 8, 16, 24, and 48 hours, the
cetoxicating effect of the azulin derivative, altered by the
hydrogensuperoxide, was tested. It was found that, as the tim
of action of the hydrogensuperoxicde upon the azulin derivative
increased, the cetoxlcating effect of the latter decreased. Alter
438 hours of contzet with hydrogensuperoxide, the azulin derivative
had lost 1/6 of iis effect against staphylolysin and 1/& of its
ellect zgainst streptolysin.

On the basils of these results we can conclucde that tn
cetoxication of the blood corpuscle dissolving streptococci and
ccaphylococel toxins cannot be based on an oxidation in the sense
ol & glving-olfl of oxygen to the toxin complex.

- 3 =




3 According to more recent views, the dissolution of
;ry,procytes by streptolysin and staphylolysin and can be traced
To the fermentative effect of the toxins (Schmidt, 280). 1In
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chamomile and horserazdish constituents we wmust also’tRQSQ“SE"tEZ
ferment~dblocking or ferment-inhibiting property of the azulin

and mustard oils., Tnis is why we allowed the chamomile and
norseradish constituents to act upon the Tibrinolysin of strepto-
coccl (streptokinase) in identical molar concentrations and in
the same quantities as upon the streptolysin. The fibrinolysin
activity however was impaired neither by the azulins nor by the
mustard olls. According to this result it does not seem possible
to trace the detoxlecating effect of azulins and mustard oils to
a ferment blocking or ferment inhibition.

Ao Y iy T ei T es o m wmh oo
Nodiasarva watoas

Tarough corresponding experiments we were able to prove

‘that a detoxlication of streptolysin and staphylolysin by chamomile
‘and horseradish constituents could not be simulated by having

the azulins and mustard oils accumulate around the erythrocytes
and thus withdrawing them from the attack of the toxins or changing
the erythrocytes membrane in such a way that it can no longer be

destroyed by streptolysin and staphylolysin. Furthermore, we
kept checking the effectiveness of the toxin without active
substance addition as well as the pH value of all toxin-substance

mixtures during the experiments.

Because the detoxication of streptolysin and staphylolysin
can be explained neither in the light of the light of the
oxidizing effect of chamomile or horseradish constituents in the
sense ol a giving-off of oxygen, nor on the basis of a ferment
blocking or ferment inhibition brought about by these substances,
it would seem that the detoxicating effect of these autoxibable
substances might perhaps be traced to the giving-off of electrons
to the toxin complex. Through the accumulation of electrons,the

toxin could be discharged partly or completely and could thus be
inactivated. .

Tne fact that precisely the antiphlogistically acting -
azulins have a strong detoxicating effect caused me to study the
M'ti

antirheumatically acting substances. This appeared Justified
incasmuch a

(0]

s they act not only antiphlogistically but also as a
~inZ fect during an inflammation process which 1s always
zzered by a chemical substance, sucnh as body-alien protein,
ide, or toxin (Grab, 89, 90). Without going into any detall
on the indivicual Antirheumatica, I would only like to point out

-l




that they, likewise,

nave a detoxicatin elffect whi
that of the azulins. e °h is equal to

av P ° yei
1 Celery oil is composed of about 60% c-;iwoaeue,
lenerne, 2.5-3.0% sedanolid, 0.5% sedanonic acid an
secquiterpene alcohol, guajacol-like phenol derivativé
in acid. The study of the individual revealed that
ng effect of celery oll is to be ascribed Lo selenene
ch 1s isomeric with azulin -- it has the same sum
ormula -- altaough selenene is a bicyclic sesquitertene while
azuLin consists of a condensed ring system with 7 and 5 C atoms.
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The results which we obtained in connection with the action
ol vitamin A upon streptolysin and staphylolysin are interesting.
Tor these experiments we used 2 vitamin A-palmitate which had been
¢issolveld in propyienezlycol. It had a conserving (preserving)
Jfect upor. streptolysin. This effect of vitamin A upon strepto-
ysin can be explained on tne basis of i1ts extraordinarly easy
&nadility because the vitamin first of all picks up oxygen,
ore tne latter gets to the streptolysin, in order to lnactivate
(Grad,.91). Vitamin A nad a weak detoxicating effect upon
phnylolysin. In this connection I might mention that vitanmin-
is a'so capable ol cancelling out the toxic effect ol sodium
A
xplal
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enzoate and citral, sometning which nas not yet been validly

q“ tion as to whnether there are inter e‘
Toxicating and the antibacterial ef could like-
as a result of our 1nvesti°ations. The clarifi-
relationship appeared to be important inasmuch
ol thre number of germs can simulate a reduced
n. &4 relationship between the detoxlicating and tae
:ffect 1s to be excluded here as far as chamomile
2 concerned because of the fact that they &o not
oa the growtn of streptococel and stapaylccoceli.
on is more difficult in the case of essentieal
s because these, with the exception of cdlaliyisuilid
S heavily germ-inhioiting. On the other hand,
orecisely the phenylpropyl mustard oil wnich most
presses the growth of streptococel and which
vnatever on the blood corpuscle dissclvin
»seradish oil, for instance, 1s more
azainst streptococel and staphylococcel

tionships
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nastard oll; the latter, however,
corpuscle dissolving functions of
can do this tharough the effect of
case of horseradish oil. Thus it seems that, for essential

horsgradish olls likewise, there 1s no relationship between their
antibacterial and thelr detoxicating properties.

can detoxlcate the blood
these viruses much faster and
smaller quantities than in the

IR - apmeen o wg, et o -— P4 - . - - - - o ; .
Our esoeriments furshsrmore gave us infeormation as TO
rar +~

IS

< +re detoxlicating effect of one of the chamomile and horse-

ish constituents tested is due to the inactivation of alreddy
produced toxin or due to the insertion into the process of toxin
ormation. Wnhen we allowed the horseradish constituents to &act
pon growing streptococei and staphylococcl, then -- on the basis
of identical action times -- we achieved a detoxication of the
Ltoxins through considerably smaller actlve toxin concentrations
than when they were acting upon already existing toxins. This
can Se expiained zs follows: First of all, the smaller active
substance quantities might produce a detoxication because live
bacteria form less toxin than wnen we use when we allow the
substances to act upon already existing toxin. Second, 1t might
be conceivadble that the horseradish constituents penetrate into
tne body of the bacteria and participate in an inhibitory fashion
in the process involved in the production of the toxin, which
scrnaps might require smaller quantities of the actilve substance.
We were able to establish these mechanilsms at least for the !
zction of »hanylpropyl mustard 01l upon thne hemolysin formation
o7 1livingz streptococci. Although the phenylpropyl mustard oil -~
cven in a concentration of nearly 2,00Q37cm3 toxin == was unable
to Getoxicate streptolysin, the 2 Zf, in other words 1/10 of a
growth-innibiting dose, was enougn to suppress the lysin formation
of streptococecl
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Tn the chamomile active substances we did not find any .-
enendous difference in their detoxicating effect on

LY d

xisting tokin, on the one hand, and on toxin produced
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[o)s streptococcl, on the other hand. This is probably
cornected with the fact that the chamomile constituents have no
elflteet whatever on the metabolic processes in the bacterium, at
- 225% not in the concentratlons tested. They probably act only
trrousn the inactivation of already treatec-secreted toxin. The
guantities reguired for this are so small that a part of the
atfect of azulins in vivo might be ascrived to thelr detoxicatig
capaoility.

During the production of staphylococci toxin we noted

-6 -
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Ehe lethally acting toxin of staphylococci is not identical

u?e §lood corpuscle dissolving toxin of these germs (viruses).
rrived at thils conclusion because the maximum of toxin forma-
the kemolysin and the lethally acting toxin was determined

erent incubation periods and because the hemolysin capability

ne germ-free culture filtrate was reduced already as of the

day, wWhile the lethal effect remained constant mostly up to

18th day. Tne blood corpuscle dissolving toxin was also more

nsitive to the effect of azulins and mustard oils than the

1ly acting one. Only the ammonium salt of guajazulen

nonic acld trought about a more rapid detoxication of the
corpuscle cissolving toxin. All of these differences, we

ve, speak for a difference in the two stapnylococcl toxins.
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Zxperiments end at the conversion of lethally acting
yiococci toxin into toxold, under the action of chamomile
ncrseradish constituents, lead to the result that the toxicity
ntigenicicty of the toxin are equally cancelled out. This

ns that either only the haptophore group of the toxin is
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Yumerous ovservations in the treatment of infected wounds
and infecetions with constituents of chamomile and horseradish
incicatce that these substances, in addition to the effect known
in the past, probadbly have a detoxicating effect upon bacteria
Toxins.,

Tals applies particularly for chamomile because its
ituenis nave neither an antidacterial effect nor can de
articipate in the regulation mechanisms of the body.
< y developed antiflowgestlic property .lkewise is not
cient vo explain all of the treatment successes achieved.

isn and its constituents have an extraordirnari
avic and pactericicel force. In adcdition, when
Gingly, they influence the vegzetative system of
ing the sympathicotonus. But there are also )
ications for a detoxicating effect upon bacteria toxins curing
avnent withn horseradish or i1ts constituents. In thl
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stapayl-
ToxXins; this caused us to consider the toxins of these

zse viruses first of all from the viewpoint of thneir pat
¢ signilicance.
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: mented on tne basis of our cwn experiments, we found
© the Hlood corpuscle dissolving toxins both of the strentocoeci
and ol the staphylococci must be rmade solely responsible for the

toxenmic manifestations in case of & disease brought about by these

th the help of investirations described in the literature
v

=Sccause ol the overwhelming position which the oxygen-weak
blood corpuscie dissolving toxin of the streptococcd and the
Ao~ nemoilysin of the staphylococel take up in the corresponding
¢iseases, we allowed the chameomile and horseradish constituents
to act upon these toxins and we studied the lnactlvating effect
by means o various wethods.

T0 test the detoxicating effect of & substance we were
eble to select only those mathods which met a series of require-
Ic]

st of all, it was important to prove a detoxicating
sac ., in combination with a simultaneous change not
ctive substance but also in the toxin concentrations.
was recessary to arrange the experiment in such a way
uld roughly correspond ¢o ﬁauural conaitious. Qur
furthermore had to enable us to reproduce the results
o make the detoxification visible in vitre or in
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“here ware two methods whicn met these reguirements.

sting of the hemolysin capability of toxins in
2nt. With tbe relp of this method we .vmere able

re © lnpalirment ol various toxin concentrations

@ pre‘ence or bacterla through dilfering but Specific

s ar cuantities, This method at the same time en-

erimine partial detoxicutions. =
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nvestigation of the detoxicating e

&s curing the process of toxin for on of

116 nutrient mwedlum environment. In using this

e only able to vary the ac¢tive substunce guantlty
~npossible to Influernce the toxin formation of

iz in the Cirection of an accurately graduatead

2 by changing the nutrient environment; tut we

o get some indications as €0 whnethar the agtive
te only bne toxin as such or wnether they have
ct by exerting an inhibitory effect in the
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productison process as such; we hoped to get these indilcations f;om'
*m LAk 2PN - . - -~ 3

the effect of chamenmile and horserzdish constis uents upon growinz,
toxin-forming bacteria.

_ In both of these methods, we tested reactivity of the '
poison with the help of 1ts blood corpuscle dissolving capability.

ng & method whleh was acdapted to the first experimentl
we investigated the effect of chamemile anéd horse-
ituents upon the lethally acting toxin of staphylococci
the lethally acting staphylococel toxin we were
ermine with the help of 20-g mice by means of ip.

n this connectlon, however, we had to accept the
arnimals would reveal an individually differing

o this toxin., At any rate, these experiments are
iently reproducidble.

(ﬂ
H
[
’J
<
’-
ct
< cr'

0L the chamomlle, we investigated chamomile oll, chnamazulin
2 petrolether extract from this plant as well as guajezull
the water-soluble socdium and ammonium salt of guajazulin

aic acic as to thelr detoxlcating effect. The petrolether
of significance to our investigations inasmuch as it

a e preliminary stages of the azulins whose effectivness
we vere particularly interested in.

-

I the norseradish we tested the hitherto known essential

cils contained in it beczuse they are essentiazlly credited with

tte nealing ellect of horseradish. In thils connection we are

cealing with the essential oll odvtained from the horseradish

root by wmeans ol water vapor distillation, as well as its

components aliyl-mustard oll, n-dutyl . nustard. 911, phenyl-

mnustard oll, pnenylpropyl mustard oil, and diallylsulfic.

In order to test the impairment of the blood corpuscle
2 toxins, we allowed all substances, in gracduated

fes renging from nearly 2,000 %o 25, uwpon the various

£ a temperature of 37° C and upon streptolysin O
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ally at 49 C. After certain action times we determined
ity ioss of the toxins from thelr blood corpuscle Gis-
1

capability, as compared to our control experimentc.

ot M b O ™

DO
e

wn
O
= O
<

¢t O

O -

oo e O
<

o}
03

»e we Tound that all chamomile constituents nave a
cetoxicaving effect upon the blocd corpuscle céissolving toxin
ol the streptococci. In particular, the water soluble guajazuldl

-~ L -~

Cerivatives and the proazulin contalning petroether extract
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& were avle to enactivate several blood
streptolysin O doses within a vew minutes.

e case of the horseradish constituents, likewise,

to observe a toxin-lnactivating effect, wnich,
1 beleow that of the chamomile constltuents. Only the
C 01l nac the same eflfect upon highly-purilied
n as the chamomile constituents. Essential oil
om the norseradlish root by means of water vapor
rresponded to the other chamomile constituents
its detoxicating effect.” All other essential
eradisn revealed a considerably weaker elfecct.
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LTter these investigations, we were interested in the
on es to ~xev“c. there is any 'kind of relationsnip whatever
Tt acterial and the detoxicating effects because,
-h-innidbiting substances, the toxin formation is
as & resuls of the recduction in the number of germs and
A imulates a genuine detoxicating effect. On the
e very Tirst experimental results we were able to say
~nere 1s no sueh relationship because precisely the chamomile
's, which do not have any effect or only a minor effect i
owtn of bacteria, did develop the strongest detoxlcat

(r 0‘

, waich we achleved in connection wich the action
nd horseradish constituents upon growing, toxin-
ta, are also very informative. Tirst of all we
urd 122 to say that it was possible, with the help of the
bbit drocd agar tnhod, it was possible to investigate the
£ of chamoniie and horseradish constituents both upon the
n-weai \strﬂauolysi* 0) and upon the oxygen-stabie
tolysin S), blood corpuscle dissolving toxin of the
peococei. Dotvha toxins were always impaired equally.
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Iin <hese experiments we had to take into consideration
arowin-inhibicing effect of the horseradisn constituents; ;
s why we were &ble to add only small quantities of this ?
ce to the “an;d blood agar, that is, guantitles which 1
r.ot inlluence the growth of the streptococci. In this
1on we found out the following: The hemolysis ol the
Jonro CJteS could be prevented through the action ol
y swmaller active substance qu uanticies than we might
 :& on the basls of the preceding experiments
1 the action upon germ-free toxin. Thls was
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eTo3 . ?1y notlicektle N tae case of the zetion of prenyisropyl
wistard oll. There were two explanations for this: First o
all, the toxin formation ol grouwing streptococel might ve ¢
gmall thet even the very smallest gquantities of phenylpropyl
mustard oil weuld suffice in order to inactivate <hese toxin
cuantisies. Second, we might think of an zction of this azetive
susstance upen the toxin-forming producticn process o the
pacteriz -=- wnich we were able to prove wiith sullicliont rellabilliicy.

is wecnhanism aprears to be aprlicadble likewise for
tne olrer essential olls of horseradisn, althougn not in this
degree. AT the same time, these results eradle us to arrive at
certain conc.usions as to the conditions in vivo. As in thne
case ol rabid agar, small quantities of horseradish oil will
sullice in orcer to detoxilcate the toxins wnich are secreted vy
tne streplococcl in small quantities in the tissues. In addiiion
we nave the lact that the horseradish olls =-- because of their
growin-inniviting eflfect ~~- reduce the germ count and thus also
the toxin output. Phenylproply mustard oil assumes a special’
position inaswuch as it nas & detoxicating effect only through
its involvement 1in the production process of the blood corpuscle
c¢ilssolving toxin, It coes not nave any effect on already formed
Toxin. |

Tais effect very probably does not apply to the chamomila
constituents because the guantities necessary for detoxication --
rezard.ess ol whether they act upon germ-Iree toxin or upon toxin
curing its procduction by living streptococel -- practically co
not Giller.

n othe case of the effect of cnamomile constitients uneon
the blool corpuscie dissolving toxin of the stapaylococel, we
find that the two water solutle guajazulin derivatives and the
nroazulin containing petroletner extract from flores milll are
cistinnuisheld by thelr strong cdetoxicating elfect. Chanomlle
oill, crnamnazulia, and guajezulin, novever, vere able to 1lnactivate
the toxin cuantities tested only alter a longZer period orf action
&t & temperature of nearly 37° C. 3By the way, the chamomile
constituents were less effectlve against the blood corpuscle
cissolving toxin of the stapnlococcel than zgainst that ol th
streptccoccei.

Ve were a&ble to come up with similar Tindings in connectdn
with the actcion of a2lilyl mustard oll and norseracdisn oil upon
the LLool corpuscie dissolving toxin of the staphlococci decause
they, 00, require longer periods of action for detoxlication
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t;:n~for the inactivation of streptolycen 0. On the other nang,
t;e remaining norseradish COﬂSuitUEWtS behaved differently, with
the excention ol dlallysulflcde. They had a stronger detoxicating
effeet vpon-the y wrnemolysin of the staphylococel than upon
screptolysen O -- both as regards the concentrations required for
inzetivation and as regards the action times.

In zZesting the &i~nemolysin formation of s apnylococbi
under the actizn of chamomlile constituents in rabbit blood agar
we found that only the two water soluble guajazulen derlvatives
were asle to stop the toxlce effect. This effect 1s probadbly
sacel on the inactivation of already formed toxins because the
same concentrations and action times were required for the
cetoxication of the already formed toxin and of the toxin pro-
duced curing staphylococcl growth

Ve acail

action o nors
" growing sca
1

eved different results in connection with the
seradish constituents upon & -hemolysin formation
pf\

ol nylococei. In an allergy to the way the growing
staphylococel influenced the lysin formation, we required
consiceradly smailer guantltles of active substance for the in-
sesivasticn of tne blood-corpuscie dissolving toxin formed oy

the growing stajnyiococel ¢han for the cetoxication of germ-free
toiin and the test tude. W find the differences only to the.
excent that the cetoxication of the blood-corpuscle dissolving
toxin ol the staypnyil ouocc* was not as pronounced as of the
vermolysing toxin of the streptococci. Second, we were able to
nrove the Involvement Iin bre production process of stapnylolys:in
for none of the other nhorseradish constituents as definitely as
we were able Lo éo this for phenylpropyl mustard oil with respect
0 1ts inhibiting effect upon the production of streptolysen.

At any rate, a cowparison of the results -- which we had complled
in connection with the action of horseradish constituents upon
aiready formed toxin and upon the hemolysin formation of growing

staphylococei -- enabled us to assume that the horseradish
constituents, with the exceptlon of diallysulfide, have a very
sinor inhibitory effect upon the process of the production of
stepnylolysin.

Wnen making the lethally acting toxin of the staphylococd
1ready found indications that 1t is probably not identical
1e slo00d corpuscle dissolving toxin of these bacteria. The
motion was confirmed by the differing detoxicating effects
nanm omile and norseradisnh constituents upon the lethally
ng ané the dlood corpuscle dissolving toxin. For instance,

o

o]

M ot
O vy 0 O

w
0 r’ ot S"

\]

e
(%
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&Ll substonces reguired Clilering acticn times in order to in-
aevivate correspoading toxin quantities; the cetoxication o the
olood corpuccle dissolving toxin required consicderably longer
cecion times than the inactivation of the lethally acting one.
Crly the awmmonium salt of guajazulin sulphonic acid produced a
wore rajzid ingcvivation of the lethally acting toxin.

Investisations as to the quegtion of the conversion of.
iethally acting stapaylococeil toxin into toxold, through the
actlon ¢l cramomile and horseradish constituentis, lead to the
LESULT TaLT LS TOuiIcLity and antigenicity of the toxin were
couGLly weduced., It Ls therefore to be assumed that the chamomile
Sl norEsrallon constituents destroy thre entire toxina compicex
cr the haptophore group. An inactivation of the toxophore groud,
counied withh the precervation o the hnaptopnore toxin portion,
we& were unable to achleve with any ol the active sudbstances tested
nelenls LU sireztolysin, nor with stapaylolysdn, nor, Jor that
LATLEr, WLUL Qiphitheria and tetanus toxin.

Regardless o the metnols used, there is one thing thet
Zonlies to arl cnamonmlle and norseradish constituents: Thelr
cetoxicating elfect Cepends on tne cuality of the toxin, tne
ceting conceatration ol the active substance, the duration of
the aetvicon, and thne temperature during the actlon time. -

Tae likewlse entinhlopglstically acting antirneumatica
revedled & Cetoxicating effect upon sitreptolysin and stephylolys.dn
walen was rougnly as strong as tnat of the azulins, Vitenin A
naG 2 preserving &llect upon strepiolysen 0 wnlenrh could easily
ove Inactivatield Ty oxygen.

It wes now cobvious to think that the toxin inactivation
toronzn chawmonile and horseradish constituents oulc be expleained
in the 1izat ol an oxidation involving the giving-oil of oxygen;
ut tals could not be confirmed througn corresponding control
exgeriments with nydrogen supercxide, cyclonexanon, and azulin
alter the action of hydrogen superoxide.

The inelflectiveness of cnhamomile and horseracdisn
wonstituents ageinst the fibrinolysin produced by the streptococel
Jsuteptokinase) wmade it very ilmprobable that we are Cealing with
& Teruent v.ocking or T ent Innibition in couuection wita tals
ToXin iLractivation.

0y

~ L - ~e da d v ~ ~ b L 1 < . P I IR
2erhass tac 3udstances we tested nad a detoxicatiag elflest
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electrons to the toxin complex and di
< < complece.y.

Ia conclusicn we nmight say that gn the bacls of theas
Investizations, trne chamomile and horseradish constistuents
;es:ed,by—us, in addition to trneir hitherto Wwnown effects, very
SI0Uanly &180 nave & cdetoxiiatling effect upon bacteria toxins.
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